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«" *i 

0 2 0 §1 

[^S^PS] 31 » 1,101,000 

1,153,000 S 

[§¥AHH] 1. fi^fAH- SA||AH(ES)_1S 2.?IS9[1999t* IS 21 Si 

mm, 2003^ 4S 26^ ^□Biei 



45-3 



1020030065946 #^ 2003/11/27 

s 10 

^H, ^ #7)^-, UBM (Under Bump Metal), *R 3fl= , 7l# sfli=, 
(passivation layer), ; S < S^, 3.^ 
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1020030065946 #^ <£t-}: 2003/11/27 

^c-l ^ n ^12: « 0 >^ {SOLDER BUMP STRUCTURE AND MANUFACTURING METHOD 

THEREOF} 

£ la D ^ £ lbfe «l£^l ^ t§M& ^efl^l ^ ^Ht £a1^>ji oiuf. 

£ 2^ H^o] #d «^«- iA|^>ZL $14. 

£ 3a ^ £. 3b^=r #c] ^= ^s^M #£fls] oicf. 

£ 5^ £ 4^1^ I-I'ofl n}-g- ^7fl^* i^^ji oicf . 

£ 6£ ^ ^12 ^*HH ^-S- #C1 51 a] sVzi Slcf. 

£ 7a vfl*l £ 7c ^ £ 6°IH Il-H'ofl ccj-s. ^7fl^# JE^^L £>cf. 

5. 8a ~ 5. 8j -fe- <&5=*fl ^ ^ 3flj= ^-ofl ^ #71^- ^ ^ tf£f ^*Rr «j- 

£ 9a - H 9e ^ 7]^ ^Hl ^ ^7l^# ^*Rr E^*}^ 

51 lb8r ^ ^fl3 5^*1, *H2 l-7l-^-7> *fll 1-71^-ofl ^^5171 #2] 
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1020030065946 #^ 2003/11/27 

£ 12 a ^4 S. 12e £ 10°fl fl°H , III-III'^l 4€- 4°^ M4 ^7fl^# £4 
*>Ji *J4. 

£ 13£- ^14 4-^ #4 ^Sl- £44^1 $lcf. 

.£ 14^ £ 13^1 $1°]*}, IV-IV^l 4€- ^7fl^-g: £a)^>ji o^cf. 

£ 15 a ^ £ 15bfe ^-^ 1^4 x\}3 ^HH 0144, -§--§- ^-Efls} ^ ^ H7 |. 7 ^ 
^ 471 ^^(self-alignment) 4*fl #4 ^^7} ^-1-44^ 4^* HA^ul 91 

4. 

* sis: 

101 : «V£^] ^ 102: ^ sfljE. 

103: 104: -i-^#(passivat ion layer) 

105: #4 107: UBM (Under Bump Metal) 

108: 71^- 2fl = 109: 7}& 

120: 3.^ 

311, 411a, 411b, 411c, 411d, 411e, 511a, 511b: *fll ^ #4^- 

312, 412a, 412b, 412c, 412d, 412e, 512: 42 #^ 1-4 -f- 

[^4 -i^l 
[^4 

[^4 ^sRr 4#-£4 ^ ^ £-44 ^2fl4#] 

^-S: ^£^1 sfl44°1] 5U44 #43 ^^-°fl 4t> 3.°^4, ^ 4^14-711^ 

#4 ^= ^2 ^ ZL ^2: « 0 V^ofl ^-*v 344. 
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1020030065946 #^ 2003/11/27 

<25> ?)}%-9) ^*§2\- ^MM SH*<H, to^l ^fl^l^l^ ^5}- ^A] ^is] ^Jl 

ojcf. a_V£^ si] 71^1^ i^Sfl- ^*fl *11 *1 € # «>JE.*)1 ^-§r 33 7l#<Hl 

^Eflo] ^ (Flip Chip) ^ 3Hs| <qjjL £]Jf cf-g- 7 fl^t *VE 

^1 $)}°]&\ eflHfl 3fl 71^1 (Wafer Label Package) 7> ^ a>o]^ 5ifl t'I ^1 z}-# 

<26> J£ la^r #2fl 7l^S^ ( °1 ^ ^ A>o]^ sfl^^^ <2]-*f ^>S-^ ^ ^ ^ ^ 

5.(105)* £Al*>Jl ^Icf. 51 1-g- %^\<^ ( ^eflo) ^ zjl^ ^21^, ^ 

Hi^r PCB^ 7l^o)l ^71^ T SU^r 3fl = (102)7}- ^ 5] ^ $lJl, #7l ^ 

sfli=(102)* ^l^ltV ^H^l ^(101)^ ^(passivation layer ; 104) ^ 

^I* ^ ^<£iH insulating layer; 103) °fl £]*fl £^ 9X^. ^7} ^ ^ = (102)°^ 

sfl = (12)* ^-«fl ^7)7} ^o] 7 }^ 7j\^ *&x]*}JL, #dH cfltr ^^(wetting)* 
z] ^ UBM #(Under Bump Metal; 107) ©1 ^^€^f. iL-f- IBM #(107)^ ^-8r ^^B] 

^ ^^sjol, Cu, Cr, Ni, Au BE.^ ojs.^ ^ ^o] ubm^ ^fl^.^ ^5. A>-g-^cf. 

<27> £ lb^ ^flaflA]#(ii0) <§^<g ^jf £Al^>J7 ojcf. ^ofl *g^<g ^ *q 

3= (102)^1 fl*H Aj-^r^ol ^^^>ji^ nfl, ol-g-s]^ 7l#5.Ai, ^ 

^S(105)7V ^AjS|^- ^^l7> 3fl = (102)^ ^^1^- <i<>N Sl7}^ UBM #(107) # 

^^TT #3 ^5.(105)^ ^2:^ £ la^l H^l^ ^ ^££2f 
SHI ^-g-^ ^ olcf. 
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<28> £ 2 ^ ^2fl3 «3H(105H &<>H, #C] >gH3 ^-g-*}^ 3*fi 

t 3^ (crack; 120)* 5*1 *}31 91^. ^SL^\ ^(101)3 PCB -^3 7]^(109)^ 1 

5a°H *V°l7} 5U3-. ^s)-7} ^-f, aV^^fl ^(101)3 7l#(l09)3 1 

^=-3 *><>1 ^c}-^ o. s ^ ^S(105)ofl ^--8-*>7ll €3. #3 ^H(105)^r 

tb ^ ^^°l7l nfl^ofl ^^.^ofl cfltb ^^"-g-i- ^ 3 5= 7^5M D J, -&=- £ 

# ^-Mfe a^(120)ol ^ oirf. £Li»(120)£- ^ ufl = (102) ^33 7)& 

3fl = (108)3 ^3^1 ^*H^ f #3 *jH(120)3 7>^cfl ^*H, ^3€ 

SU3. 

<29> 3.^(120)3 ^ 3? #3 ig 5.(105)3 ^Sofl *1^3<?1 ^f-* -frl^l-JL, ^aj. 

#3 ^H3 ^o)| cfltb <£^7> 5U<H#3-. 

<30> £ 3a*flfe #3 ^£2] 7^%^* 3711 #7H7lJ7, H?93 ^ 

S?- ^ SZfe ^efl3 #3 ^5 5.^1 HlJi oicf. £ 3a» ^3^, ^ #3^(211) 

7f *m 3fl = (102), UBM #(107) $H #3 ^5(105H] ^-*J &3. 

^7} ^-fr ^-*fl ^ sfljE. (102)3 #3 ^5(105)3 #33^, ^3. o]«H ^ sfl 

= (102) ^3*11 iH^Rr a*!-g- #^*m ^ 91%^. t}^, #713- ^ nMH &33, 71 
# 2fi = (108H 3 3. ^c^oj 7HM 4 s n 7^ 2fl = (108) ^r33 #3 

(105Hl^r 3.^(120)3 7}^o] 
<3i> oleit!: £-*)]3-8: ^"^-^71 3S>3 ^- 7 fl J=-^ 2000-09 137 1JL°)1 3^ ^ all = (108) 

^ 3fl = (102) #71-^(212,213)7} ^^3^ 7^}S\9X^, =L ^o] 

=. 3b°\] Si*) S)o] olcf. £ 3524- ^ ^ofl oJo^Ai, ^ #71^-^ ^ ^ = 
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^# ^ 9lSr £-*ll3M &£4. ZL^JL, 7]^ =4? #7l-¥-# Af-g-s>^ ^-g-*} 

<32> Oj-^ £ #^ ^f-^-S.^ , ^^2] »£*M &7\] ^5. 

<33> #^*} 71^^ €-^-§: ^M^>7l ^*fl, ^ #51*11 ^ 

sflJEL; #7l ^ aflJEL #ofl *g#4g qo)s. sm-sl ^ 1-71-^-; #7l i&H*fl ^ o] ^#sj 
71^1 *g>^€ 7l^r 3fli=; #7l 7l^r A oHl 3^51 *}43 ^12 ^ #71^-; ^ 

#7l ^ afljElS}- #7l 7 )j£ A>olofl f§#<£ £c) 5E^-*H € 

3-*l, #7l ^°]5L Till =4* #71^ #71 ^ zflJEl^ ^#<HH cfl^lo] ^Efl# 7> 

^^H, #71 Z$6]5. 7112 #4? #71^ #71 7l# ^H.^ ^#ofl^ tfl ^ O] 

71-xl t^- yUlslJi, #71 *lli ^ 1-71^ #71 7412 #71^-^ #71 #1=1 ^ S. 

o\) 2^*1 #BflS #7fl*Hr 3* ^-2.5. ^ #Cl ^57} 7flAl^C^. 

<34> # 7 1 ^ 1-71Y S? #7l A2 ^ #71^-^ 71^ S.<£<|3 ^ XI 31, H>^*>7im 

*fll ^ #71-?- % *\}2 #4? #7]-»M #^7> ^ ^ #71-^-*^ Zjo] 

1- 7 M ^1-^T.lJI, #71 ^^7} X] *A^T 3fl= ^ 7m 3fl=#ofl 

Ai ol^-M-Tll «fl<i€ ^ 5(314. 
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1020030065946 #^ ^7)-: 2003/11/27 

<35> H}^*l*Wlfe, ^"71 afll ^ 1-71^ ^-71 ^2 ^ #7l^ # S>uHr ^ <g Efl 

1-71^-ofl Aj-oj^ ^ ol^ ^Efl^. n_V=^ ^o] 7V^^>4. 3 «MJ-*l«Ml*r ^1 ^ 1-71^7} 
^ ^o] 71^ 5L<$CLS. %S$S\JL, 2 #71^. 7> ^71 *fl 1 #7l^ iflJf. 

<36> M-o>7K #7} ^ ^Eflo] ^ig-g- 7 }7]H 7] - ^ #7l^ sflH.# 

«H^r ^3*1 *i<£# ^Sfl UBM 3°1 7>^€r>Cf. 

<37> Aj A] ofl 

<38> £. 4^- ^r^^ ^A)^ofl ccj-e)-, ^(101)ol #cl ^ = (105)<H1 ^«fl 7l# 

(109H1 3^ ^-£31 ^UOlW ^ sflc (102)2} 3H1tt 

UBM^(107)°1 *§^S\o] o}ji t ^-71 UBM^(107)3Hl^r 4n^U^ #71(311)7} 

5U4. 7)^(109) #°fl 71^: 2fl = (108)^^£ <3*1 *fl2 ^ #71(312)7} *§>$sH & 

fedl, 4 v 7l *fll ^ *fl2 ^ #71(311, 312)^ ^H(105)^ vfl^-<Hl 

<39> 5. 5^ 2. 4<HH I-I'-a-i- 44 ^7fl^ #4 ^H(105)Sl c^-g- £A]^>J1 oicf. £ 5<^1 

£A]^ ?i-o) ( ^! ^ #71(312)^ #4 ^H(105) i-Ml 37} *§^<L3- ##^1 

$14. #4 4<H14 tfl^ 4^4 l^*}^ 7fl^Al7l7l 4*fl4^, =4? 

#7l#^ SfliE. ^^ofl -g^*}^ «11*14<H 9X$= 34 4^4*}4. 7H1*>711 #3S| Ji^ , ^ 

1-7)1-^ ^#(b)^r 2.^ -^th 53 °1 4^^, ^ ^#(a) ^^1 ^^tb ^ 
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1020030065946 <U*}: 2003/11/27 

a 0 v 7 ) ^H(105)^ Sn» ^*flJL^ sH ^Sjji, Pb, Ni, Ag, Cu, Bi H^r ZL ^--g- 

* iff ^ ^cf. *fll ^ l-7l^-(311) g ^ 1-71-^(312)^ ^71 U = (105)^1 

43 a] Tl^lTfl e]^3.-f(reflow) *3*IH. ^ ^Jl ZL -fi-*l*flo) tV^f. 

H&|JELS, ^-7] *fli * *fl2 #4* #71^(311,312)^ ^S-S. *}-8-3*r ^2} ^-^^^ #c-l $ 
H( 105)2} 7fljLS A>-g-£] i=. ^-^^ tic} ^o>o> ^-cf. tif^-^^Tll^, Ni, Cu, Pt, Pd, 

Au 3L±r ^1-51 ^ f-ol ^-71 afli ^ ^12 ^ #71 ^-(311, 312)^ 7ft3-3.*\ A>-g-^ ^ 

afll ^ 1-71^(311)^}- UBM#(107M}olo} ^ $ = (105)4 UBM 

^(107)A}ol<2l ^B^C}- 3^ °1^ HC f nsln Si ti> £ ^ ^(101)4 7^(109) A>°lS} 1 

^ *h<hi i^Rr -§-^°i $=ao5W #*n^ ^-f , ^-7i *m ^ 

1-71-^(311)^ -§-?W tfl^ 71313 *l*ltfl *M1 slP-S, $ = (105)7} UBM# 

(107)J2.S.^-B1 ^7fl -g^Tr 51 # eM^4. >H2 #4* 1-71(312)^1, ^ 1-71^(311) 
4 -£9Jf!: «o v ^<Hl 2]*}^, $ = (105)2} -§-^ofl tfltb ^^Ml €4. 

A oM ^1 £ *H2 ^ #71-^(311, 312)^ H^M ^H}*^* ^-f , ^V7l 3^21 #4# w 0 V*fl 
f , H# l^^* ^-r-^S #4 $ = (105)21 ^^l^ol 4^1 o]5^1 

t>4. 

i 6^ ^2} 7112 ^aHHI tcj-# #d $=2} ^if SAl^Jl ojcf. £ 4<^1 7flAl^ 
*fll -4jAl°fl4 cf^ a 0 v 7 i *U ^ ^12 #4* 1-71-^(311, 312)21 ^oli- ^g-^1 ^TllSH. 

«V3E^)1 ^ (lOl)ofl afll 1-71-^(311)21- 71^(109)^1 -f-^MS ^2 #4? #7lY(312)2} 
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SflAiJE ZL x}&*\t= 7>^^1 ^Cf. o] nfl, ^ 1-71-^(311) g *fi2 

^ #7)^(312)^ zl # ^o] U fl^s]^o> fVcf. 

<43> S. 7a tfl*l £ 7c tt £ 6«H1 9X°]*\ Il-ir^d* tyty £^}j7 9X^. S. 

7a vJH^l £ 7 C ofl^ 1-71-^(311) °A A2 ^4? l-7l^-(312)Sl # ^-o] ^ s J^*]*! 

<44> £ 7a ofl £ a1^ #71 -if (312)^1 ^ ^7]^o] t]S] <£^i& 

^ #3(b) 31 ^ ?I3(a)« 7}7U ^efljjL ^^51^ 5^31, ol ^ Aijg. ol-g-tb ^ 

711^ #71 ^ §>M-7l- HI ^5 t^sH 2H, £ 5<H1 5LA|£ *fl 2 ^ l-7l^f(312)^ Hfl ^ 

4^ ^H7f 5a-§-# ^ iicf. ^11 ^ l-7l^-(311)^ ^71 ^12 ^ 1-71^(312)51- T^S] 
"M"* M# 7}X]*]*V, A]2 ^4=- #7l^-(312) ^ ^ I7l7> ^flTlSl^ ol^ ^^ofl tfl^} 
*r ^-^-^nV ^4=- 1-71 7> £M, ^ #7l ^-(311)^- ^2 ^ #7l ^-(312)^1 <£ 

<45> £ 75^1 171^^] afll^- ^JS.^, ^12 ^ 1-71-^(312)^ ^3 #3 (a) 

^ ^ #3(b) 7>^ZL ^EflS. ^ 17H5. ^^51^ oljl, ^1 ^ 171^- 

(311) ^ #3(d) ^ -r^ ?i^(c)l- 7}7|JI ^Efls. wfl1=l ^ 17115 

514. i 7b«ll ^1, *fli l-7l^-(3ii)^ 3*1- ^12 ^ 171^- 

(312) ^1 7*7\ IH^4 AjS. Cf= o^ofl ^Afl^>ZL ^<HA^ >fll ^ 1-71-^(311)^ #^3Zf ^ 

2 ^ 1-71-^(312)^ #^ol -¥-^^1^1 ^711 ^€4. ^11 ^ 1-71-^(311)1- 

^ 1-711 ^ ^3] ^ ^ ^(c,d)<>l ^^1 *V^ ( ^12 ^ 1-71 ^-(312) 
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7fl*r, afll ^ #7l^-(311)» °1^ =4? #71 -i- -^1 ui ^sg #2|(c,d)°l 2)12 

1-71^(312)1- ol-^ ^ 7_>£l ^ ^ ^sg 7Jr^(a,b)^ I^Rr #4. 

<46> s. 7c ^1 £A]^ ^ *7l ^ «l)<I-g- ^-^iL^, 1-71-^(311)1- °1^tt 

1-711- ?_VS1 ^ #3£r ^ ^ofl tilsfl ^711 3^3<H olcf. ZLSlJL 2112 ^ 1-71 (312) 
# <>l^r #4? #711- #«S] Tj-Z* «Al TiZHl «1*H ^1 ^^£H 514. ^-71 *fl 

1 ^ 1-71^(311)51- Aj-71 *fl2 ^-4? 1-71^(312)1- ^*Rr zj-zj-sl =-4* #7l^#^, 517c°11 

£^1^ ^3Z}- ^Ol Sj cf^S. AiS. J31*l-5l5L^- «ll<i€ *r <>1 OH, A o>7l Tfll -g-4- #7^ 

(311)1- °l^Rr ^ 1-71-1 Tifi] #3 ^ Aj-71 ^2 ^ 1-71-^(312)1 ^ =- 

711: 7_>ol ^ y^o_ a ^ o^^v ^ol y>^-^^cf. SE«r, #7l ^-4? #71-^(311)1- °1 

^ ^ 1-711- * U>S. °13-SRr Aj-71 ^2 ^ 1-71^(312)1- °l^Rr =4- 1-711- ^ 
3 7_>3£r bS.*] <^1L> 3°1 W}^^}. C-l S}7])^, Aj-71 ^ 7i3(b) ^ ^71 ^ 

^-^(a)7> SE^ ^-A>tV 3<>1 ^cf. 

<47> £ ?a ^*1 £ 7c 1 -g-^H , ^ *fl2 AjAHHl #0^, ^ #71-121 a)z\ 7 } 

X) tifl^ w o >Al^- ^^l^, ^ #711^1 Hfl<i Aj-7l ^ofl ^3*1 6 >M 

<48> £ 8a Ml*l £ 8j^l^ ^111 ^ 2112 ^aHH 4^ ^-d ^5.(105)1 -^^^1 $1 

o]*], ^li ^ #7l^-(311)l >ll2:*m u o V ^# -£^1 c5}j! 014. je 8a^^l £ 8j<Hl^ ^£.^1 
^(101)ofl *>u|^ ^ 3)1^(102)1- #^0.5. ^1 ^-^ #71-^(311)1- y o V ^°l 

^^Sl^H Si^^, A o>7l It ^^-S. -g-^71 o,|o l3l ^VBfloflA^ ol^o|^l^ 

5J°1 7^^1-Cl-. 
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<49> avsisfl ^(101)51 $H ^ JflH(102)7V ^S)<H SU, ^-71 Sfli=U02)7> 

S)JMI ^ ^^s. ^ tiVi^l ^(101)^ a^o] u]%^#(104) ^ ^^^-(103)-^- 

3. SX^r #c] ^£7} ^3*1 ^ °J #51S)1 ^(101)ol £ 8a«Hl oi^. 

<so> a o > 7 i avs:^ ^(ioi)5l 5.13 £ 8tH ^^E^-i- -§-*H UBM 
#°1 € Sr£r #^(107')# 

<5i> £ 8c°ll 5*1^ ^jjf ^-o], El^Ef aV £ ^ ^(101)^ S^ofl 
JES^M, I£ Bll^H #(120)* S^^tf. 

<52> s$7] IS iSfl^H #(120)<*(M, #71 *fll =4* #7171- t§ ^ ^ ^ *H sfl#<5^ J^-fr 

£ 8d<>)l 5*1 € ^Jlf ^-o] IS ell^liE #(120)^1 7ti^M L 7> *Vcf. 

< 53 > ^o.S £8e<>fl £^1€ ^ ^71 ^(electroplating) ^ ^ «cH=Hl ^l*} 

^ II efl^l^H #(120H] 7il^«. xJi\6\) ^^o] ^ol^l -g-4rf-§- sl4s>£^- 

Ni, Cu, Pd, Pt, Au 5E^ °1#2} ^g-g- 1^4. 

<54> 4^SL, -£ 8 foil 5*1 € ^4- £°1 , aV£*ll ^(101)^1 QJL 91^ IM 31*1^ 

H #(120 H ^Tlsl^, afll =-4=- 1-71-^(312)71- ^1-^-S. 

<55> cl-g-o.S, £ 8g<Hl ^jzl- £o] t *fl2IS efl*l^M #(121)°1 MKE31 ^(101)^1 a 

^°11 ^^€cf. #7l *fl2 IS ell^l^B #(121)^ *fll ^ #7l^-(312)7> ^ sfliEL 

(102)7} ^1^-ofl - oi £ s 3flEi^ slol 7H^^-7> ^-^^nf. #7lHH , ^12 IS. efl 

*1^B #(121)ol sflE^ £H 7fl^-fl- -f-^H, Ni , Cu S^r Au^sl ^#(315)* 
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< 56 > ^^*V -^-§r -f-^fl, X| l ^4? #71-^(312)1- ^SRr ^-S-SlJl, ol^ofl^ ^ 

H = (105)* 3^«Hr 

<5?> £ 8h<Hl 5l*\Q ^4 ^°1 , XI 1 -g-^r l-7]-^(312)7|- ^£ 4 = (102) ^MH» Xl^l 

t!r M-^^l #£.X1 ^(101)^ a^^r ^a] xl2 ell^H ^§K121H1 j£i<gtf. zlsJ 

31 XU ^ #71-^(312)71- ^11= ^<Hm #tH #^(105' )-§: *fl£)^t-fl, ^-71 

Xl2 ell^l^H #(121H1 Sl«fl #ci ^H(105)7> av^Xl ^(101)£] «-^7> 

^11 

<58> 4-5-^-5-, £ 8i°fl , ^7} Xl2 XS. elH^B #(121)£r XlT^^i, # 

3 T-fliL^ °)^SL£. 7}^}^ ^^^r ^H(105)# ^^Ml 

<59> Cf-g-O.^., £ 8b #7iHH E ^ ofl ^ >8 € ^"8: ^##(107')^-, £ 8 j °fl £^1 

€ 3^ :£oj ^^(105) Si SpfolH UBM ^(107)o.S.^i ^# ^ Xl^l^ i-M 

*1 ^f^l ^R 1 *3 #*fl XlTH^cf. ofl^Hl o^tb «^A*V ^#(107') XI 71 

<60> £ 9 a ifl^l 519eoflTr grQ *£*$<>\] 4^ #3 ^oHl $1°^ , 7l^(109)ofl ^ 

=1 71 3f 3fl = (i08)<Hl XI 2 ^ #71(312)1- XlS*Rr ^a] sl<X £ 8a^^l 

£ 8jofl £^1^ xl 1 #71(311) XlS ^-*<H o^^fl XI 2 ^ #71(312)1 XlS^ 

7>^M1^, XI 2 #71 (311) XI oiaH^ °^^\ efl^^B* a>-§-^ cflA] <= 
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eW ^-§-(Dry Film) ^efl^ I£ ell^iB* ^}-g-*Rr ?M w>^-2]*>cf. ^Hs)^ cflsfl^ <g 
*fll ^ #71(311) ^^Hif ^ol^l- Sj^l^] on^-o^ i£ &|7liE 

^iHMl °1=^ #o] -g-Ol^nV, cfl*|H o^O^fe »12 =4* #71(312) ^2: 

*34Hfe, 7l^# sl^A^lfe ^Jo] 7l#^O.S <H^7l nfl^olt}. 
<6i> £ 9a<*»fe 71^: *flJ= (108)7]- tfigofl 7 13Kl09)°l 71W5H oitf. 

<62> # 7 j 71^(109)^1 ^e^°l ell^l^H ^(320)^- -^sHr ^:AA S. 9b 

<63> cf-i-o.^., £ 9c<Hl lE*^ 5Jj4- ^-ol 7 }$- 3fl = (109)^1 Sl^H n 

^# eflxl^H ^(320 HI 4^7fl*l 7fl^» ^^W. A o v 7l -f-AV 

si I£ ell^iBt ^M*^ n>#7V^lS., ic^- * ol^-^ 74 oj 7Brtr}ji, eflol 

7-1 ^ 3)1 E-l^ 75}^ ^-g- ^>-g-^ 3 51 7>^>Cf. 
<64> q-g-o_^_ £ 9<H -£^1€ ^4 ^°1 , ^12 #4? #71(132)21 7flS7> S]^ ^ # 

7i s^- f-fr f-s}-^ ±^°) f^*v tf-g-, =el-oi ^ ii sfl^i^e f^O20)# 9J 

Tlvfl^ £ 9e s}- ^-ol 7fl2 ^ #71(312)71- Si^r}. 
<65> E HH^ ^^^l ^13 ^^HHl ^S( 105)^1 £a1*>ji oiuf . ^13 

^^Hl7> afll ^AHl ^ 7112 -^HlS!}. cfs. ti> £ ^l ^(101 Hi m ^4=- #71^- 

(411)7> ^ ^Efl^l 7V^1 71^ oicf^ ^jif, 71^(109 HI ^2 

^ #71^(412)7}- Aj-71 ^11 ^ #71-^(411)21 vfl^-S. ^SItt ^# 7}7U olcf^ 
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<66> A\2 ^ #7]-^(412)l- ^ ^Efl^ 7>^1 7l^O.S *ll 1 ^ #7l 

^(411)71- a 0 V 7 ) ^2 =-4? #7l^-(412)^ #^£)*r i^t 7>*lfe 7Br*W<?V, 

71^(109) SL^fe tiV^^l ^(lOl)ofl oj s*6\ *] i=. ^ =. 7 |j=l ^ ^^ £7 > ^71 

*U #4* #71(411)1- % ^EflSl 7M^ 71^ S^-fr 7}^l£^ ^ ^Jol H>^2}^ 

<67> ^13 ^Hl^ ^ -f^fl, ^ 2fl = (102) 5E^r 7l# 31) = (108) 3. 

^ ^ ^2}, ^ = (105)^1 7>^cfl ^£o)H H^21 ^sf^lS. ^-^^711 

<68> ^ ^2 ^Aj^Hl si OH , ^1 ^ #71 ^ *i<S#(103)^Hl ^1 =4* 1-71 

^ IBM ^(107)^1 $H *)U 1-7H1 wl^fl 3. ^uf^-i- ^-711 sl^c-ll, ol^ ^1 «-oflAi 

7Hfl^l^ ##^-§- ^HM 1-71-1^711 JL^T- ^M) ^ # *fl3 ^*1 

^HH^r ^ ^Hfl^ 1-711- ^^^(lOS)^^^ ^^^>7li4 iE^r IBM ^(loy)^l 1 ?}- ^ 

^ #711- ^ #^2) ^*§^ #4^1^ - olcf 

<69> £ 11^- ^3 ^aHHI ^ 1-71-^-71- tilS^ll ^(101)4 7l^(109)ol ^^-sl 

tt °1^. ^-71 ^tl-^ ^Hofl 51*11 ol^^l^m, 5^*11 

^2 ^ #71 Jf (412)71- 2)1 1 ^ #71^- (411 H ^-^51^ ^2:1 £Al^>7l ^ «M ^ 

<70> £ 12a Lflxl 5. 12e^ £ 10^1 III-IU'S x^e} ^^-r 5.*\*}JL ^cf. 

£ 10 31 H llofl cfl*}- >^<HM, *U ^ #7lJf(411)^r #^1 % 7>^m 71 ^ 

* 7M^ ^^-S ^.^^1^, ^ 71^1 t$A£Q ^-^ l-7l^-7> olSf ^^£l^ 

7m ^oll ^"^ 1-71-^ofl ^-^^ ^ ^Efl# 7>^Cf^, ^ 1-71-^- Si cf^ 
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o] U ^» 7V*J lib $L2.^, £ 12a ifl*l ^112e^l S.*l€ 3^ ^ t±<&& ^nfl 

* 7V^ ^ «}t^]^m, £ ^ 1-71^-^ ^9^* 7l§o.S ^-f^V 

Cfltb *1^-§: ^>7] 3*«H*r, 7l^O.S. tfl^jol iggfl^. ^ #7l#ol Wfl<i 

<7i> £ 12a°fl ^SS] ^^.ig, *112 ^ #71 (412a) b *H-al 

#4* 7}^SLsL 0)^-0]^ ^Xj L> ^2 =-4* !-7lY(411a)b #7} ^12 ^ #7l Jf (412a)S- 

<72> £ I2b°l] ^3 ^5.3] ^ ^21 ^i^, *)1 1 ^ #7}-^b(411b)b 

^ 71^ JE.<£°-S «8^3<H Si-^, ^71 m ^ #7l^-(411b)ofl ^-^5]^ »12 ^ 

#7lY(412b)b 4^7fl^ ^ 7l^O.S °}^°\^ Siq-. 
<73> £. 12c^] 5*1 £ ^ ^iSl ^21 #3^^.^, *11 1 ^ #7l^-(411c)b Aj-z}- ^ 

^Eflo^ cj-^^. 7MJ1 o X j L< ^ 2 ^ #7l-^(412c)7> ^"71 A}Z} ^ tg Efl <Sj ^ =4? #7l^- 

(411cH -fcHJ^ *§$\S. o]^o]x\ olcf. 
<74> £ 12cHl 5*1^1 ^£.31 ^H^, Tfll ^-4? #7l^-(411d)b *8 ^Bfl 

3. «fl<i£ 4^r7fl2l ^ 7l^o.S o^o^ 01 J7, aV 7 ] ^ #7l^-(411d)5l ^ 7l^# 

3. ^l^^l ^ iflJjLofli. ^7flfi] ^ 7l^#S. ol^o^^l *fl 2 ^4? #7l^-(412d)7> ^*1*} 

•2- ^cf. 
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<75> £ 12e°ll ^ i2t #3^^.^, -g-^ #7l-^-(411e)^ ^r^o] 

^ 71^ S.<#ilS ^3<H A oM *Hl #4* l-7}^-(411e)«H] tf^fe- ^12 ^-4? 

#7l^(412e)^ a>z^^ 7H2 5^4. 

<76> ^.^ ^ igsccj] v±t£ ^3.- AV 7) ^ofl fV^Sl^l 0>q^, A}2 ^4=- #71^- 

7> afll ^-4? 1-71^-ofl >g-<gs]fe ^Efll- 7}x]±r *V, ^3E 7>^ ^ojcf. ^-§1, e>M- 

7)^# A}-g-^ tfl^l, £ 12a, .£ 12b, £ 12d^ Qo] 4^7^ =-4* 7l^--g; o] 

^^Hl -g-^SH, ^c^ofl Cfltl- 7fl^lAl^ ^ ol^. 

<77> £ 130. ^. «V^cq ^4 ^Al^ofl Hf^ ^C] £Al§>Jl olcf. ^3 ^Al^^j- 

^>g:>7fl ^12 ^ #7l^-(512)7> *fll l-7l^-(511a)^l ^Efljg. ^3<H $14. ZL^^l^V 

*fl 4 ^aHH^ ^3^Al^oflA^^ 5.711, ^12 #4? 1-71-^(512)^ *y *§e|]» 

-H $1^, ^ -EL (102) Si f^^ofl ^7>^O.S ^ 71-^ ^Efl°l ^1 #71-^ (511b) 

7> ^"71 *fl2 #71-^(512)^1 #<ys|5Ut ^, ol^S ^» 7} 

<78> 5= 14^ 5. 13<=H1 5&°H IS. 6°\) $J<H*1 IV -iV^-i- 44 JEAl*}^. &4. 

IV-IV'» 44 #4 ^H^l 5LX\*\5i oicf. £ 14-g- #4^, 01^0.5. ^ 

^ *fll #4? 1-71-f (511a, 511b)4 A>o]<Hl 7fl2 -g-4? 1-71 -if (512)71- ^-^^ ^Efl# 7^1 Jl ^i^- 
* % V <r $44. ^HHH^r #^4^7 ^7> 71H4&4. ZL^^l->, 7^ 4# 

SI ^^£7> *m*Rr t>, ^ o>qej- ZL olAj-o] ^ ^.og 7M£S 

^ 5J£ ^°14. 
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<79> £ l5a^ £ 15b^ ^ ^afl #0^, t\7) ^Kself alignment) ^^°\) 
, ^ #71-^(412)71- afll ^4? 1-71 ^-(411)^1 -SHJslSr S^aL *fl3 

oflofl df^ ^12 ^ #7l^-(412)7> afll ^ 1-71-^(411) ^i\o\] ^ 

*»H -a-^SlS^- #51*11 ^(lOl)-a- 71^(109) ^l*Hr vW^rb&x^, A 

S ^^SL7f ^-foflS. ^12 ^ l-7l^-(412)» afll ^ 1-71-^(411) ifl°fl aj. 

<80> £ I5a^r #cl ^ *3<M, -§-§- A o^^ #cll- ^.«|) h>5L^1 ^(101)°1 71^(109)^ 

ofl -T-^l°i A o v « £Al^>ji oicf. £ i5a<Hl £Al£ ^4 ^-ol, ^2 ^ #71(412)^ 

*»1 ^ 1-71(411)^1 ^^>7ll ^HflS. Wfl^Sl^^Cll, -g~g- ^"Efl^ ^>7l 

^°ll #£^1 ^(101)ol sHe^S. ^-^^iTfl ^Cf. ^"71 ^^ofl ^«fl 

51 15b^l 3^ ^12 ^ #71(412)^ *lU l-7l(411)oll ^€ ^ 5U^r ^51 

ol-g-o-l-a} ^ISlTll SlJl, ^- 7 1 aV £ ^ ^(101)# 7]% &c°-S- <#^)% ±3,^ , *\}2 ^ 1 
71(412)71- ^111 ^ 1-71(411)^1 x^ofl #<%S\Sm *}±r ?A°) 7>^*>cf. 

JL31-] 

<81> -g-^ t^oll trfe. ^ #5131 ^Sl 2fl51 ^«?V °}^\^ 7}Q sfl 51*11 51 ^ 

#71^-71- *$s§S\o] ol 7] ufl-g-ofl, 71 ^ #5131 ^ A}ol o} <g ^T- 7^0] *}o)%-6)} o} sfl ^ 
#^°\} dm 7i%V^^- ^cflA^, ^HSl 3}-^ #4^2] ^ cr^V, =4f # 

71^-21 tifl^ol ^« 0 V^0l7l m-g-ofl ^C^o} ^^ofl o^o] ^ T^e}^ ^tfl A] Z] ^ ^O. 

^, 7m 3fl51 3fl51 ^^ofl ^^51 H^Sl ^2)- 0>U)H^ *)H°1 7>^Dll 

^-<H1 5l2j£l ^*>^ ^°1 7>^>Cl-. IJ-^ <g ^^V--o) ^ol7l- ^ 71 
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#-4 a}5L*fl % Aj.o]s] ^ci ^3: 7fl*i^- ^At!r 7l#^ ^o.^. 5>J1 1 Jg 
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i^u- i] 

#71 ^ Aj-ofl ^jojH ^ #71^-; 

#71 i?V£*fl ^°1 71^1 7]^: 3flj= ; 

#7l 7l^r sflJEL #ofl «g^<£ ^ol£ ^ #7^; ^ 

#71 3)1 #71 7^ 3fl = *M°fl #3 3L$-«H ^ 

#71 ^oli ^ ^ #71^ #71 ^11 = ^ ^£#olH tfl^o] ^Efll- 7 > 

HfllsM, #71 3^51 *>M-Sl Xl2 #7l^ #71 7m sflJELSl sg^-tfoflA-l cfl^lo] 

^Bfl* 7W£S tifl^SlJl, #7l XU =4? #71 ^-Sq- #7l X|2 #71^ #7l #t=l 

ofl S^ff) #^5. €^fl*Rr ^H5°-3. *Vfe #C-1 ^S. 

2] 

&°H, #71 X| 1 ^ 1-71-^- £ XI 2 ^ #7l-f^ Z^Zl- ^oiSL ^Ufo] 7] - 
#71 3L ^-g- ^c] 

[^t 1 * 3] 

X|2%H1 &<X^, #71 XII ^ #71 ^#*}^r 3<H£. *>uj.o^ ^ #7l^r #71 # 

# #°11 ^Efls. afl^s)^ 3* ^r^<L£- *}tt ^H. ^S. 
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» 

[^T 1 * 4] 

^12%H1 9\o]A] t AV 7 ] ^ 2 ^ § 71-^-1- ^*>fe ^o)5i ^-4=- #71^ #7] 7l 

# sflc tfofl 3*} ^Efls. tifl^s]^ f^jAS ^ #D] ^5. ^S. 

5] 

[^T 1 * 6] 

*o — T^. 

7] 

^12%H1 Sl^H, #71 Xfll ^ #71^- £ ^-71 ^2 #4* l-7l^-» ^ <5}^ ^4? 1-71 

^71 trtir #7] *fll ^ 1-71-?- £ ^7} A}2 l"7l^ 

7> ^71 SfllE * #71 7]# 3fl= A <HH ol^M-711 Hfl<l5l^ £ * ^ O.S. ^ * 

cl ^P-S. 

8] 

*IIHHI ^ v 7l afl= UBMCUnder Bump Metal)^°l ^3<H 

s-^J o.S *Vtt ^H. ^S. 
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(passivation layer )o] ^ ^ S] ^ oi^ ^-^^.S s}^- ^ ^S. 

10] 

^ ^$<L3- ^5. ^S. 

1*3^ 11] 

[^*o V 12] 

7} *§HL2) ^-^^^nf ^ ^ ^c] 

[^t 1 * 13] 

*fll2%Hl SU^-M, #71 *fll ^ *fl2 #4? 1-71^-^ Ni, Cu, Pd, Pt, Au ^ °H-£] ^ 
^<HH ^Sjs} ^o. S ol^^l 53^- ^io £ ^ ^ »)H ^S. 

14] 
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15] 

4 14*oHl #7] <kz\ ^cfl-g- Ni, Cu g Au ^3 

s>uj-^ ^°.5L ol^-^^l 3# ^e) =f-2i. 

[^t 1 * 16] 

*ilrM sa<H>H, ^-71 »li =-4? 1-7)-?- ^ ^12 ^ #7l^ ^oflA^ ^c^h ^q-s] 

^ #7lJf^, Cf€r M^l ^<*r 1-71-^-1- =L ^o\] Aj-ol a) ^ - ol o. ^ £ o^ ^ 

^ =L ^^-o\) ^-a- ^ #3 ^S. 

[*<^*J- 17] 

^116%H1 SU^H, a o > 7 ] cfS. Lft^l § }u^ ^ #71 ^-7f ^-^-ofl Aj-oj^ ^ 
#7l^-^ ^ ^Eflo] 7l^ ^o. ^05. ^ ^C) ^2:. 

[^*o> 181 

#71^-^ ^ ^Hfls afll^ 4^711^ =4* 7}^o.S_ °1^*} ^ ^ 
19] 

^ll6*oHl fl^W, ^71 ^ #71^-^1 #<$S\±r ^"71 Cf-g. M"°i ^1 ^ #7l^ 

^M-^l 7l^ ^ ^SLS. ^-fr ^10-5. «gH ^S. 

[^^*o> 20] 

^ll6*oHl ^^H, a o V 7 ] ^ 1-71^-ofl ^£l^r #7} M-^^] ^ #71-?-^ 

^7fl^ =4? 7)^O.S o]J-o]*\ % + ^-g- ^ ^c] ajn ^2.. 
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[^t 1 * 211 

-2.5. #ci ^5. ^S. 

[^t 1 * 22] 

7ll21*<Hl 5U<H^, #7l ^<a] JE^fe ^71 iflj=# *ll<q ^"g^l 

flJL. ^7} ^-^ofl-b ^^#°) 91°-^, UBMCUnder 

Bump Metal) #°1 #7l 3flJ= ^ #7l 3fl.E= ^<S# 

Sflfe^l, #7l =-4* #7)^ >a-7l *3<£^ ^Hf^l UBM # 3H1 53* ^ 

-°5. H}±r ^H. ^S. 

23] 

A oM ^1 ^ #7l^-7> ^€ ^f^Hl ^"71 B|l7liE t 3XflEi^^H 3 

A oM 7fl^ofl ^ ^ #711; ^ 

^•71 is. ell^liBt 4 TisRr ^7ll;l- 71^ *11 S3 ^ 53* ^HJ°-5. s}^ #3 «ga 
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24] 

^123%H1 ^^H, #7l ^2: «o>^^r, 

#7l «V£*fl #7l IS efl^liH £ Hi*>7l &°]}, UBM #7l ^q- sfl 

= # SL^tb #71 «V£*il ^ s^<H] c] i^-*>^ ^°.S t}^ 

7^ WJ"^. 

25] 

^123%H1 5a°H. #7l IS efl^iBf sflE^ ^H^, *m ^ 1-71 -^V 

^€ ^3 IS ell^liB #71 ^ ^Efl^ 7fl^^l vll«- ^tJslc}. z\^o] 7^ 

Jf» 7M£^ sflE^Sl^r %-$r ^ilS f>}±: ^ «]I *fl2 ^ . 
26] 

^123* 0 H1 $1°]^ , #71 *fll ^ 1-71^- ^ofl A}-g-£l^ IS efl^l^H^ ?A^r 
#cl ^2: 

27] 

^123*oH1 # 7 1 ^ 2 $4? #71-?- ^^ofl A>-g-sl^ is efl*l^s-& =efo] 

I£ ell^l^B^l 3^8: ^K 1 ^ #^ « 0 V ^ . 

[^^•*o> 28] 

*fl23*eH 9X°]*], #3 «}I ^2: «o V ^, #71 *fll ^ #7l^-«- «§#*Rr ^Tfl* ^ 
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#71 *)U ^ #7l-f7> ^£ sfliE #711; 

#71 ^12 II e^liBt ^T^Kr ^711; ^ 

#71 #Dl 7H 5.1- Sll-S^- ^ ^Tfll- Cl If-^ ^-g- ^PgiLsL $ = ^ 

29] 

^123%H1 ^"71 7fl^<Hl ^ #7*1 ^71 ^ ol = 

<H*lfe 35 ^H)-^ ^ ^llS 
[^t 1 * 30] 

^128%H1 #71 #c-l ^H^l *fl2: ^^r, 

#7l *fl2 IS ell^l^H* afl^^ ^7111- 7-1 ^1 Cf-g-, ^-71 #Cl 7>3l^l 

^1*> M-^^l ^f^l S^SUSrUBM ofl^H ^71^ ^7ll# 3 Ifs}^ 3* 
IRJiLS ^ #C1 afli 
31] 

*)l28#<Hl 5a°H, #71 «KE*fl ^ #71 *J^- 3fl = ofl ^€ #71 ^C-l ^£7} -g-g-^ 

#3HH, #7l #Cl #71 7l^ofl #71 71^ Sfl^ofl , ^ »*j * 

^8*Rr 3* ^r^SLS. UH. ^12: . 
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